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(57) Abstract: [PROBLEMS] To provide a data processing device comprising a data-length-variable DSP which can access data 
while a CPU accesses an external memory thereof. [MEANS FOR SOLVING PROBLEMS] In the case of 24-bit mode, if the 
judgment unit (11) judges that an access from the DSP (2) to the external memory (102) is present, a control unit (12) instructs wait 
of an access from the CPU (111) to the external memory (102). Moreover, in the case of 16-bit mode, by using an empty third 
bus-cycle, the control unit (12) outputs an instruction to an address data switching unit (13), so that the CPU (111) can access the 
external memory (102). 
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^4^x\ tkw^-t^- ^o#$m3^ cpuiii^^^§M^yio2— oy— K 
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[0072] ^^^^^/v(3^^^^/v)m-er^-fe^*r5J;5^^— *&&m&£ 

yh<DTtiL'*4h7?-teX (L) &OT:<D_h{v^WhT^i?;* (H) ©2>> WM^/H^HSt 
JB&*VtV>fcV\fc«>, ^Tl^WM^/K3/WM^/V^)^flJfflb-C, mW%$ 

— (Rifo^o xtt^HH^ (w^^r) asm^tu cpui 1 1 ds^sp^y 1 

02 ^T^-fcx-e#6r£: lofc3 0 
[0073] @ ^^^W^^/V^^5fc#), H^ftjfcCPUlll 

[0074] urn*. ^iiifef?u»m^-^^^-r^a^-r^n— ^--y— h-e^ c 

i\ CPU111, RAM113, #^df-r^[U{^114a^ll5a, ^gM^U 102,&U^<£ 
Ulll J ^DSP2(DF fc 3§P(D^— W^7&®mi£teK&M&tlZb&K*RAM113K 

[0075] ^.co^^^/u^m^^rTir^t, #ci ^ ^j&i-sifefM^/n i4<d^<^/u^ 
ir^^ya^ff fctts (^^si02) o 

[0076] ^LTS^ii5(D«^&a(0^;*^:^fi) dSfr t>tl& (^^S103) o ~o 

[0078] ^cv ^com^mmr^n^ C^^/sios) o i©Mtft, _h3£Lfc£W 

[0079] -?:C0#^5/^ o S102^M , 9. J^T^^°S102— S105<^ffltf5>|ft>93g&;ft,5 o 
[0080] 08«, |E|7(D^5/^ o S102(D/^^/V^-Y^^ia(D^)lR^i-^n— ht? 

[0081] jfttfS/^/H 14(D/^7V^fNd^f ^^tfcr^^ N /^/V^-Y^HI{S&114a 
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*%&frt8m&%:£tiz> {^tv^s 201) 0 
[0082] ^-m, ±&<D£5\c »^;ni4iaot, Mz.ttmmv&m-rtt&iD 

[0083] CPU111^J:«9. 9k{fr**/>114±<D'<*A'^^(D&1^te&— H##J 

tb^(^^7°S203;Y) „ CPUllltCj;«9 % s<&V^^<DWL'&fc1&i)K RAM 11 
b#^.e>n5«J:5l21brv^5(^9 t y^ , S203)o i - ^g|3^eyi02£rRAM113 
fflB#f31RAM113(Z)^Wm^it J ^bT*5</cfe-efe^)o 

[0084] ^fccpunuu;^ DSP2^^^^^^eyio2_h(c:^fe$^/ci/v ? ^lc: 

^$tt^(^^7°S204) o B^^^^ON(D^t|-eS>tb^(^^^°S204;Y), CP 

uiiifcj;^ ^»^eyi02J;«9, ^ttro^^^7V^^(D^^B^fc^m$ti^ 

(^^S205) o 

[0085] ^Lt, IrIC<CPU111^J;«9, ^^©^/VJMy^OKJ^tRtf^ RAM113_L 
l21|S:^tbfci>^^^*#j&*fL5 (^5/^°S206) o 

[0086] -^(D^^cD-ftiKD^-r^^-^a^^^tt (^^°S207) , ^-^^M-rs 

o 

[0087] ®9te\ m8<D^^y^S203AX^^T^S205COCP\Jlll\ZX^^^Vl02 
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[0088] mim^-riM^ *:#J^ CPum&;iJ;5^g|5^eyi02— (Df— #<DWt&ti}L 

J $>W7&W}ft<D<fo^l)K DSP2-e^#BTIB35^36^^3iy^$n5 (^y^S301) o 
[0089] ZJDfxyjn*^ DSP2-C-?r(Dj:5^ib^^#^"e^^V (^y^S301 ;N) 

, ^^ssoi^ji^ ^©Ml^i^lto 

[0090] ffi^DSP2-C\ JiiE(Dj;5&lbffr^tt^^5&M (>V^y:/S301 ;Y) N CPU 

in tt*©lbf^ds#iilbf^^d^*&aSr^'(S*t"« (^r^:7 o s302) 0 

[0091] ttWlft&WLWltiFZIbflti. (^^^S302 ; Y) % CPU1 1 IfrbWRWJ 102 
— f^jittl5f- ^t^(Dm^T^U^r>SP2\^yh^tl^ (^^7°S303) o 
•?rb-C#iA^^^-^DSP2^ti^$tb§ (^^7°S304) 0 

[0092] Jfc*5^<D#DSP2(Dp fc 3§p-e{*, g|5£>Xr— WV^OKlf^dSjeSb^^ ^JUfflBll 

©j&^i-s*^:^^ 1 2 ic: £oty\s* • 1 3 Km^&mzti 

, «^yio2--T f -^^^^*tL?>o 

[0093] f[jl^±fBl!]^^SJj^fetLfi(^^ o S302;N), ^gM^J 102^fbCPU 
lll^mfym£n%T^?<DT}?UX&nSP2iZ.^yh£nZ) C*^y7°S305) o 
Tfc^mb^^^$^(^^°S306) o 

[0094] &:&r<DitDSP2<DF*I§R-e^ g|5^2pT 3te»jfNl<^^— 

j£B»j£tu ¥lJif§Pll»^i-^^^^^, $IJ«12^i;f9TK^-T f — 

[0095] ^rL-CCPUlllti. DSP2^cPUlll^^C0M^HiL^^^T$^c^^^ 
^•^^-r§(cpum«, r>SP2\Hco^—h^»'(D^:m^Mir^ > ^r^T's 

307) o 

[0096] ^M^yl02^^(D^^iLII]^^^7•b-cV^^(m^^(^S/^ 0 S307;N)^ 

&>^(^^°s307;y) , m^{a^rm^r>sp2(D^u^^K— mzm^fri 
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TV ^7*— *&mfrMVX, (^^S308) 0 

[0097] ±tttT^S304<DW&m¥Xfe*T^S308<Dm^mi^m^mT^fcm^ 

frtf^-^y?£thZ) (^^7°S309) o 
[0098] ^(DZotzf— $fr&tl\^{^^y7SZ09;Y) , ^5/7°S301 ^'J§bT, W_h<D 

[0099] J^JiPxfiU^^Ji^ilKDlS^TI*, T 2 — ^^^^^(D3/^f--f^/V#:-eDSP2 

^IJM 1 £<9 , DSP2^)^^»^y 102— (DT^-fe^^fe^^lJif £tvCV ^Bftt 
, 3/^i^-^/V^DSP2^J:<97/V^^ffl$tLTV^^^, $IJ«12^ib<D^te, 
CPUlll^^^$P^yi02— <DT^X\C'y-^-4h&fatfhthZ>Z-tlC?£Z> 0 

[0100] fc/cU JifE^JiffRllt-J;^, DSP2^^^»^yi02— CDT?±Xtim\^fe, 
3^<^4^^COM^(D^^4^/^\ TFV^'f- ^#$1513^. CPUlll^ib 
«^y 102--(DT^ir^^f F $^ri:{^§ 0 

[0101] ^\ -7*— ^S^2/^^^/V#C"eDSP2^J;S^M c E-yi02— CDT7i?^/^ 
16tVFE— K<D^-£\ 2/^f-^/Vb^^ffl$^^TV^^V^fcfe, ^WT 

v ^ 3/^i^-r^/v g m ijffl lt. fttow 1 2^fbTKv^ • 7*— 1 3 \z.n^i$ 

tH^fl, CPUlll^^(D^fM^yi02— (DT^^X^^tK^o 3 
✓WM^B &1glc^^-y-4?si'btf:%fctb, H^Wt-CPUlll^^cD^^ 
^ey 102— <DT?±*ftvjmtts:&o 

[0102] miote, ^^(D^iiF^^^s^-^Ma^gi^^^^v^^cm^^ 
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[0104] ^m^mmmm^ mioK^-rx^ ±mmmmitmtmm^m^^x 

*3*9, i/XTJ>s*X110&frLX* CPU111, ROM112, RAM113, /<^}V^r^ 

[0105] CPUlll^, ROM112f3:fBll§tl,TV^$lJ^ 0 n^^«oTl!]^i-^i:^ 
[0106] _hfBROM112te\ Ji^b/cfljiJ^I^n^^cD'ftil^^ CPmil/^#^i-£flMr <Z> 

[0107] _htBRAMii3«, cpuin^m^M^mnir^m^ m*<D^—?&—mz 

[0108] (a)Wfef8S77^:^i-Sjftf^^/V114<DfS:5£(J:J;t), #MlOO/^M£ 

^^^^^<^^^>-^/^^^^$-fr?)d^^i-fc^(D^-^^fB1li-So 

[0109] (^^^h^^^r^a^^^Bltg/^^^^H^, i 

«j^^^© : g i -fe^^tt§^ix^2(D^:^i/^s^tt6/5\ xnmmmz. 

o 

[0110] (c) 2f ^^"K77^ : Ht^ii, #Ml00^^^^bi6^ttfc^ 

^^io-c^^^h^^^ttfc^, _hfBCPUi 1 1 izXV^^hWife??? 

SP^2o (DSP2a&OTSP2b)^ffl£;tx3^o£3fc«), 2^yZf*r— 
^^Vz:ori!^§( = l) 0 ^R#CPUlllte, i2fy^-K77^^#iL, 
-K^l#ff ^-SrOi^-r^ (0: l^XT^tr- -K 1 : 2^5/^-K) 0 
[Olll] s^v^^ym^iiA&Kfe, m^^ii4t>mW.£tiX\s^ 0 »^;ni 
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—vKmfetstizm&h&Zo ft. mm-mv&irztiK ^-^y^mm^m^m^ 
-t^led^^ <D^±—z?&m^-r%Lcr>m&mtfhtix\ ^ 0 
[oii2] ±m^&mfe^wim^<vm / E^^ii4CDmmz.£V), ±m2^-y^—v^^ 

tmmistizymkm, ^^h^nhn^^mxm^mti^tc.'o, ^ 

^Vi)^nhfiXm±S^fitd0X^^\z.i-^ o 
[0113] iifB^/K^-^tllS&ll^ate, CPUlll/^<^^a^bTM^^/Vll 

[0114] /^/V^-r>-[Hl{^114a{i, CPUlll^^MbtL-C^c^^T 1 — ^SrJftf^ 

^^/H14_hOLED^^^^t/LCD^M§o ^tU-i:^ CPUlll£^£ibtvC£ 

[0115] ±fB^^^^tHS&115a^{*, #i^ll5^J&£;fx5J¥fi^r-- ^^t±ii-§o 



WO 2005/062183 22 PCT/JP2004/017684 

^tvxn^ m^mmu±(Dm^xmvnf hntc^t^mx^yt^-v-. m 

[0116] m^^>\n\mil5a^h(D^m'f—^^ CPU1 lUz£K>, RAMllSiKD^ 
[0117] #MlOOfi, SB&^yiOlSrteJBU *h,fc^U*eyT:?-fc*«tfT5o 1~&:b^ 

[0118] ^^^hLSI21ii. EllO^U«|l|ll^$tl,?>J;5^, -^(D|*|g|M;i2o<DDSP2a& 
[0119] ^CPUllia>£>^*tEt5*i-£-}3\ flCPUlll^^oT^M^^b^^^h^^ 

xyte^^hm^irtbthZfa&M^ ^~?bLsi2uz.M-rz>m^&mm~rz>o z 

(D^ t%^-7*-?Y<DttM%m.K\t, ^7^hLSI2lrt(D10(DDSP-e^rtf(D^\ 
^:tt^20(DDSPT*(D^3ffi^^^^-e, 2^y^— K79^©a9tSS^T5o 
H^i^fM^tlSilil^, 2^^-K77^©i^ttot, CPU11 
l/^ib^^^hLSI2:U^J-U 2o<DDSP2a / 5:t^2b^ffii-^<D/6^V^^<D^ 
*(^9^.rJDSP2a)©^Srfem-r«©36=»SrJgi^U ^©f^ HBSKD^^h^ia^ 

[0120] Bl^^^hLSI21-e«, _h^(D J;51C 7 ? ^/loS®'7 ? — ^ ^»^y 
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[0121] r<D^^^hLSI21-eB'fM»^^^h^^t^tb^:»^— *fi % D/A 

fc> — # 1 18^» tifiLtSctt]§ii4 

[0122] 011^. _L3£(£>J;5^ ^^hLSI2KDrtf5IU^«^KIl|-efe^ 0 

[0123] ^mmmmmx^ i^^v^mmmtcm4m<D^vr^^4^^m 

ODSP2a^U?DSP2b^^ § tlX$5<9 , 2^y^— KB#^DSP2a,&.OT>SP2 
b^)^miJ$tLf'y— K^^-(R1/ / R2)^^h^^-(W1/W2) — K^VT?± 
^m^^tfhtl, ¥<DVSP^y^(Dlfr^^m^^^XmWr£frlX^ 
S^-Y*— ^VHf-^(EAcID) ^ DSP2a^DSP2b^m^tL^ 0 -?:tL^S<5l vc\ 

102^^J-r^)THV^^(AlX^A2) ^&£;h, % DSP2aX«DSP2b^ 

[0124] Bll2^, ^7^hLSI210F^flt;&<D5^ #^JifE^yT^-fe;*ffjiJ«R3tf>[Il 

Ty-te*m^23b, THV^m^Jir^^24^ N "f—^\^ti^^^25t^m^-hfl 

[0125] y— K^fM|jlJt»22^ |U— ^^^5tc^<DDSP2aXteDSP2b<Dy— 

(R1/R2) Xte^Hft^r (W1/W2) ifi&otzM^, ^flh<D^<D\ vf tl^m 

[0126] i^t^, E|13^£tL5J;5^ DSP2a^U?DSP2bC0^^^, V>-f fl^MD^r 
^•(W/R) ^tf4^$tt§/5\ X«^^^v^Tt^^^t±i$^v^^, ^§|3^y 
102^<DT^ir^{2ff feTl&V ^ (ffjlJ^^N : T^ir^U „ ffi^DSP2aX»DSP2b 
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[0127] Ti^fc*¥(J^$|523te\ 1^1— ^5^^^^r<DDSP2aX^DSP2b(Dy— K#-^(R 
1/R2) Xte^-fHuM^ (W1/W2) tf5&ofc#£\ if(ODSP^^UT^-fe^$^ 

[0128] ^MMfilXfe, 012^£iv5J;5^ DSP2a(Dy— K^^RlXtF^^^Wl 
^AijfU^b-C. M±)im^^y7°4*--?Mm ^ (EAcID) &m±)irZ>NORm$& 
XMf&£tlX\^ 0 014^i-J;5^ DSP2a#J^^V^^^t>tii$tl,TV^ 
V^^te, ^5/^^— 7VWf "^-(EAcID) ^ltVXm^tlX, DSP2b(D^yT 

[0129] fcM^vsp2aim^^nfr<Difc^&M£nx\;^m-£-n. ^yy^^—y^Mt 

^-(EAcID) tfOblsXtfltlZnX, r>SP2a(D^VT^^^m^n^ 0 

[0130] TK^m^irl^^^24« N T^-fe^lJ^23^)^(D^5/^V^— ^VHf ^-(EAcI 
D) fO^CT, DSP2aX^DSP2b^)^»TK^AlX^A2^m^i~ ; 5o ^.COT^U 
^fM ; eyi02^^fb-C(DT ? -^(D«^^TK^^^X^^ 
^^yi02^^(Z)^— ^(D^^mLTKW^S(D/ci6(Dt(D-efc5o 

[0131] ^-^ffi^ir^^Ste, |^|C<±fB^-^V^-7VHf-^(EAcID)^S^V^ 
, DSP2aX^DSP2b^^C0^— ^DlX^D2^m^$^ 0 ffi^tL^CD'T'— ^ 
}3\ ^m<DZ.bf£tfb, ^^Jl02KMlsXW%^fl%T*— PX&V), DSP2aX 
fiDSP2b-e<Z)Ma^cp^*5tt§^— ?X&% 0 

[0132] il5!i, 3^7oi^hLSI21<DftMI/&<D5^ ^<£>l^— ^I&^tLfc 
DSP2aX«DSP2b<DHIS&#^(7)|i!EMf^K g|-C&>§o m^DSP2aXf*DSP2 
biO±, ^(D^f^Mt^^mXO)^--^— H#W^fBllL-C*5<^-^Uv ? ^27 
, CPUlll^^^^"C<S-T>'^h7^v / 3^fBllL'C*5<^^RAM15, -ttfXV 
^h^^v^a ^^=3 — —^16, t"=3 — K$tLrc-T>-^h7^^3 yttotf 
—^1x^^27 ^fElt$ti/Cl ^y*— * I^L^I^I (Dm - mWtirrrftZ) 
DSP^^14^WM^^DSP(Z)«^^^^TV^§ 0 

[0133] ^mMMmj&Xl^ $^^DSP2aX»DSP2brt^, _hfBT^ir^lJ^23^^ 
©fj/^- 7*Mt ^-(EAcID) fO^CT, ^M^yi02d^^m$tL^— ^ 
JifE^— ^U^^27^^#$^^— ^^#$lJ^]^26^x.^ ) +^-cv^§ 0 r. 
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[0134] men. W-h»j:5^*^Wb-CV^^ ; n^hLSI21^2^^-K^K^ 

<£r^-MfcW0-c*>5o ^c>«r(DT^*fe^^^(j:*3V^. DSP2 

[0135] ^^DSP2a&U?DSP2b<DK^ib, V^Hd^^H^CW/lO^ttJ^^Ha^ 
, X5»^^V^tt(D^^m$^V^^, ^»^yi02— ©T^t^fttf^tl 
fcV ^ (f|jlJ«N : T^fc*ifcU o 

[0136] mi7^ ^ii»!j2om^^^5^^^-r^a^ov^(oMa^c2— 

/i^-^i^tt«ag©SA^J;t)jegb$tL«o SP^>. miC^ON^^i:, 3fc1\ CPUl 
11, RAMI 13, ^g-^ J r^[Hl{^114a^ :> 115a, ^§P^U 102&U^r<D<ftb 1 <D^v' 

•Y/v^ia^ft)^ (^5/^°s40i) o ^L^^^/vMS-m, cpuih^^ 

:7^hLSI21(Dft§R<7VN— K^T^^^^^$^^*t-,RAM113^ 

[0137] i<D-f— ^^a^HTtSi, &WC % ^^-f-§^^/-?^/Hl4(D/-?^/k^ 

^>%m.mifitlZ> (^^7°S402) 0 
[0138] ^LT^115<^^;IS(#^;*^^M3) mit>thZ> C^y:/S403) o 

Mioo^m^^tL^o 

[0139] -?r(D#^(D#ii^— ^^s^t, ^loo^i^^^^hLs^i^^^^T, m 
[0140] ik\ vc% ^(Dm<v%immffrnz> (^^°S405) 0 ^©^9-^1, ±mvtisx^- 
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[0141] ^(D^Tiyy P S402{Z.m v ), W T^y^"S402— S405<DM3S^j^9M$^6 o 
[0142] |E|17(D^^S402cD/^/V^^^a<D^jlR^t"^i= I ^^ J r^h 

[0143] *1\ &fcs<^/V114<D/<^/V$kfc&$fibthfcZ.b&, /N^/k^dr-r^[H{^114a 

jA^^tvS (^^7°S501) o 
[0144] rr-ef*. ±^£5^ »^/Hi4(cj;oT, mx.l*£Wim^mir%^&<D 

[0145] _ha£<£><£5^> ^m^m^<^ll4co^7P^y^}£com.^m¥ 

[0146] cpuin^iij, ^&39:jfe79^;as#flB£*u SfrLV^feKJ&^^J&Hrs* 

&*VCV ^Sd^d^S^y-jr^tbS (^yyS502) „ ffbV ^-feOtS^aSftV 

[0147] ^LTCPUlll^J;f9, #*Pi--<t^^h^# 
S503;N), i/^;w^t^»HTL^ ^y/v-f y|:tif§ 0 

[0148] ^^#*P^^^^^h^tLf^(^^°S503;Y), 

I?&ft;ft/t£0*7 i 3':7 B S5O4;N) „ DSP2a<7>f^— y* /V^Mt^WoM^^SSO 

8) , *4V/W- ^i/xmrn^o 

[0149] 3^^(Dj;5^^^^h^2o^^-efc^^(^S/7 0 S504;Y), DSP2affi,&U? 

DSP2bffi^$|5^yi02(Dy^— ^^3^a^^$tL(^^°S505) , ^h\CD 
SP2a^tJ ? DSP2b(D^— ^/V^a^ff fc>tb5(^'7 1 y^ , S506) o ^tf)^ ^^WV 
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[0150] sL±mmsttmrnm2<Dm&K£int£. m^Mm^um^—^K^^h 

ikX%Z>£oKteZ><> 

[0151] 019^, Ell2^*5{taT^-fe^flJ^§P23<Dfib 1 (D«^^i-|^KE|-efe6o IHEI 

^©A^ffifi, DSP2aS.tJ«DSP2b(D^IJ— K-^HrHHRDl, RD 
2, WllU^W^^V^ |H^^^^^(DDSP2aX«DSP2b(Dy— K 
1$H* (R1/R2) Xte^Hft^r (W1/W2) ^& 0 fc^-£\ ^(DDSPt^^yT^-fe^ 

[0152] IHEH^£iv5J;5^ DSP2a(Oy— K^^RlXlF^h^Wl, ££>^DSP2b 

^(RAciv)%M^ir%mmm&M)£frm^tix\^ 0 xmm-zh. DSP2a#j^ 

£>v ^i?n<D$j^hm£tiX\s ^ ^m&n, ^v^^—'fMn^ (EAciD) &i tvx 

mti^nx^ DSP2b<D^yr^ir^^^^^ o 
[0153] £tmzvsp2aim^^tifr<D^mm£fox\s^m&n, ^vwt 

^-(EAcID) ^0^bTm^7$tLT, P>SP2a(D^VT^^^m^n^o 

[0154] ft, ^mm^—^t&mmm^Mf&fe. -tt^t-mmim^m^ti^-h^x^ 

■So 

[0155] ^mmmzT^mmmm^nm^ m^m^mxw^ jk<— 

mw^v&, DSPt£if<D j f— ?fammm&^xcpufrbT?^xir%Mf$ l iz.M 

m^mxh^^tc.m^—^mmmm^(Dmm(D^—^mmmm^^x^mir^ 

m^mm^m\^^.t^x^ 0 
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m^mm 

en mm£fc<Dfflm%n5cput. ^m^htitc^w^m^mDSPt. ^dsp^ 

ir¥^(-J;ODSP^^«^y^(DT^^^§^[j^tL-cv>§H#^^, $ij#p 

^fUfflLT0J^^^^^CPU^^^^y^T^ir^^^J:5^bfc'^^#^^ 
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m^mz£vvspfrbM^v^<DT?±^&%tmmt$tix\ ^mn%, mm 
mm^xm'0^K^cpmm^^vKT^±^x^^Kvt^t^ut 

basset*, 

^^^-^^fsit^io^^^y^T^^i-^DSP^^-y^^^-^rt 
KMWtii~tz>7*—?%mmmx&<>x, 
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